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he Fundamental Problems of the Spectroscopy of 6113/13 
Dispersing Media. 


theories relating to this problem: 1) General theory for a homo 
geneous light~dispersing layer and for diffuse jliumination. 

2) Theories of Gurevich, Cershun, Kubelka, Munk, 4. o. 3) Trans= 
port-theory, lh) Theory based upon the molding of the Light-dis= 
persing layer, by Antonov-Romanovskiy, Stepanov, Girin, Bodo, Che= 
kalinskaya. A comparison of all these theories shows that they haye 
much in common, but that they are also very different. Each of them 
can be applied in different cases, but none of them is enabled 
either to explain or to express the dispersion of the inciding 
non«diffuse irradation at the incidence on an intensively absorbing 


or intensively dispersing medium. They can pe applied aw times, 
but then it is connected with a coarse approximation. 
There are 1 figure, and 28 references, 16 of which are Slavic. 
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the case of 


shape of long-wave absorption 


example the author here investigates the 
arbitrary coloring substance. 


tion of an 
light and the lumingscence 
cillation eneTey among 
of the incited molecule, 
the incited molecule 


Librium-like 
freedom and 


Relation petween the Absorption ; 
é j heniye nezhdu 
£ Complex Kolecules (Universal noye gsootnos 

el : snistsentii slozhnykh molekul)- 


fhe present paper shows that such & universal relation 
many complicated molecules: nee 
the shape of the luminescence-spectrun can be calculated + 

bands is known, 


and the molecules of the solvent. This process 
takes place extremely rapidly and after 10 
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applies in 
By means of this relation 
As an 
luminiscence of the solu- 
Between the 
new distribution of os- 
of freedom 


{The shape of this distribution +8 fully aetermined by the tempera- 


ture of the solvent. 
luminescence 
given here> Furthermore, 
cillation-levels of enerésy 


Universal Relation between the Absorp 
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ey is in general 
sorption in the 
electron-state; 


composed of two 


absorption)» 
gmall and was taken into account 
fluorescence. For 
explicitly 
Wharf S law 
of luminescence is proportional to 
radiation of the system: 
case of a given molecule 


assumed temperature 


of a complicated mol 
the func 
is written down. 


CIA-RPP86-90513RE0IE53180609-3" 
case of transition of a molecule 
the second determines the absorption connected with 
between the oscillation-levels of the 
5 second term is, 
only in connection with anti-Stoke 
the ratio mentioned in the title an expression is 
written down, explained in short, and 
for the thermal radiation 0 


PA - 2249 
tion Spectra and Lunjméscence 


to the incited 


main electron= 
as a rule, very 


compared with Kirch- 


f this system. The efficiency 
the efficiency of the 
The proportionality-factor 
only on temperature 
on frequency. 
the contour of luminescence-band is identical 


thermal 

depends in the 
and on the incitation 
In the case of an 


with the contour of the band of thermal emission. The relations 


given here are very general}; exceptional cases 
apply are mentioned. (1 illustration) 
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* AUTHOR: KAZACHENKO,L.P., STEPANOV,B.1., Member of the PA - 2334 
; Academy of Science of the White Russian SSR. 

TITLE: On the Outline of Absorption and Luminescence Bands in the 
Spectra of Complex Molecules. (0 konture polos pogloshcheniya i 
luministsenteii slozhnykh molekul, Russian). 

PERIODICAL: | cree coal Nauk SSSR, 1957, Vol 112, Nr 6, pp 1027 ~ 1029, 

“ (U.S .S5oRe 
Received: 4 / 1957 Reviewed: 5 / 1957 


ABSTRACT: In the present work a general relation is derived which connects 
the value of the absorption coefficient or of the amount of 
emission for the frequencies V7? V,) with the values of the same 


quantities for the frequencies v4 y,)° These results can be 


applied only in the case of such molecules in the case of which 
the mirror symmetry of the absorption and luminescence spectra 
discovered by LEVSHIN are observed. The derivation is followed 
up step by step and finally the following formuie ig obtained: 


5 —h 
Korg - av [a Ov) =(Rvg voy /(Va + ove 
An analogous dependence jg obtained for the edge of the lumni- 
nescence band. The expressions given here are of a very general 
nature and can be incorrect only in the case of such molecules, 
as show derivations from the mirror symmetry of the absorption 
Card 1/3 and luminescence spectra. They can also not be applied in those 
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PA - 2334 
On the Outline of Absorption and Luminescence Bands in the 
Spectra of complex molecules - 


cases in which no equilibrium-like distribution on the oscillation 
levels can occur after the molecules nave remained in the excited 
electronic state. 


For the purpose of examining the relations derived here the 

authors used experimental data concerning the spectra of the 
phtalimides which are here given in 4 table. The same table 
contains the results of the computations for the absorption of 4 
S-aminophtalimide-soluts0% According to this comparison the 
formula mentioned above agrees well with the experiment - The ‘same 
formula can be transformed so as to be petter guited for comparison 
with the experiment: 

0, (Log eav [Vet ay) - On eve - ay |va-8¥))* hay [RT 

A diagram {llustrates the values of in(%y/V) 98 functions of 

y/«t for the absorption apectrum of 4 golution of 3-aninophtalimide 
in benzol. The here given diagram is guited for determination of: 


Vel from 4 single absorption band without measur ing the luminescence 


spectrum. Analogous computations and constructions for some 
ntalimides showed that the formula given first is always satisfied 
either rigorosly OF by approximations The best results were obtained 
for the case of absorption, jess good results in the case of 

Card 2/3 luminescence Noticeable changes of mirror symmetry cause no con- 


pte ea 
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siderable change of the formula given first 
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Academy of Sciences, Khvashchevekaya, Ya. 8. Z2 We 


TITLE. Note on the Determination of Absorption Spectra With the Help of 
Cold Sources of Light (Polucheniye spektrov pogloshcheniya s 
pomoshch'yu kholodnykh istochnikov sveta). 


PERIODICAL!  Doklady AN SSSR, 1957, Vol. 116, Nr hy pps 588-590 (USSR)« 


ABSTRACT ? The customary scheme of the equipment for the investigation of ab=* 
sorption spectra is illustrated by 4 drawing. If all elements of 
this scheme have the same temperature, then the incident beam on 
the receiver from the source is completely compensated by the beam 
emitted by the receiver. The deflections of the receiver then are 
equal to zero. If, however, the temperature of the source is higher 
than the temperature of the receiver, then the beam of radiation 
energy in the positive direction (from the source toward the recei® 
ver) is greater than the bean in the negative direction. The recei™ 
ver heats up and shows positive deflections. If the receiver cools 
down, its shows negative deflections. The deflections of the recei* 
ver will depend not only on the temperatures of the light source 
and of the receiver, but also on the properties of the cuvette and 

Card 1/3 to a great extent on the absorption coefficient of the substance 
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Note on the Determination of Absorption Spectra With the Qondj=LIf 7* cappeaneae 
Help of Cold Sources of Lighte 


under investigations These properties can easily be 
the determination of the absorption spectra with the nelp of cold 
diagram qllustrates 
infrared spectromete* 
i iti adiation and of 4 
om to «boo 
s qliustrate 


strate th 


gource with ne 
a source 0 


Judes many pra 
tant casese The formulas how good correspondence with 
experimental data, and serve as 4 pasis for the investigation of 
gources with negative yadiatione All effects described here are only 
of importance in the infrared spectral range and at very high tem™ 
al range negative peaM:ms , which may 


n the visible spectr 


card 2/3 peratures 
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Note on the Determination of Absorption Spectra With the Qoedje17/51 
Help. of Cold Sources of Light. 


occur, cannot be recorded. The absorpticn coefficient k can be 
measured at a heating or cooling of the cuvette material without 


the use of any light source at all. 
There are 3 figures and 2 references, 2 of which are Slavic. 
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TITLE: Classification of Secondar 
katsii ytorichnogo svecheniya)- 


Vol. 116, Nr 5» PP» 172-115 (USSR) 


ABSTRACT: A primary ligh e interaction with atoms 
and molecules changes into 4 secondary luminescence which 
to a higher oF lower degree reflects the properties of the 
substance to be investigated. Depending on the properties 
observed the whole transformed light is divided into 
photoLuminescences Rayleigh (Reley) scattering and combination 


scattering. The criterion of Vavilov made possible the 
the radiations not eorresponding 


however, there is up to 
now no theoretic reasoning of this classification. In 
classical theory the problem of the transformation of light 


is reduced to the analy f an equation 
of a dipole (mentioned here). The position and the contour 
of the band of the transforted Light strongly depend on the 


Card 1/3 spectral composition of the jrradiating band. After the 


20-5-15/48 
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t flow because of th 
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Classification of Secondary Light Emission. 20-5-15/48 


jrradiation stopped the steady luminescence disappears 
{mmediately and the afterglow occurse Formulae are given 

for the duration 48 well as for the spectrum of this after- 
giow- The results calculated for a classical dipole remain 
also in quantum-electro-dynam’ Cos Furthermore with quantum- 
electrodynamics also the other possibilities of light 
transforms can easily be jnvestigated. {The authors investigate 
here, for example, an atom which has three energy levels 

and which is in interaction with the medium surrounding it. 


pands. By means of 4 sketch the most probable processes are 
shown and then discussed. The theoretical analysis of the 


extinction means the agecrease of yield. The classification 
according to the duration of extinction js not clear and 


e 
importance of the various pands is shown. Only the Rayleigh 
(Reley) scattering can be described by means of a classical 

Card 2/3 dipole. Atoms and simple molecules ean change their state 
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translated from? Referativnyy zgnurnal Fizika, 1959, Nr 8, P 282 (USSR) 

AUTHORS + __stepanov, B-t+s whvashchevskay4s Ya.s. 

TITLE: The absorption of Negative Radiation Flux 

PERIODICAL: Uch. zap. Belorussk. un-t, 1958) Nr 41, PP 19-26 

ABSTRACT: Tt was shown earlier (RZnFiz, 1958, Nr 6, 14281) that, in order t0 


measure the absorption coefficient correctly, it is necessary +o make 
allowance for the temperature and emittive capacity not only of the 
the 


(a neated pody), 2 well as from & source of Mnegative” radiation (a 
card 1/2 cooled pody) » and also when no padiation source is present put 
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TITLE + vibrational Spectra of silicates (Kolebatel ayy? spektry gilikatoy) 
I. Caleulation of Frequencies and Intensities of silicate Spectral 
tines (1 Raschet chastot i sntensimos tey Liniy spektroy sililmte?) 


PERIODICAL: optiks i spektroskopiy » 4958, Vol IV, Nx 6, PP 134-749 (USSR) 


ABSTRACT: In order to snvestigate vibrational spectra of silicate glasses » it 
js necessary +o study first the simpler spectra of silicate crystals - 


jn the hnamonic approximations taking into accound qeformationsl and 
torsional vibrations » Time equations were obtained for vibrations 


2 
card u/ of various types of symmetry: All these calculations are not airricelt 
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TITLE: Background of Thermal Radiation in Infrared S pactroscopy (Fon 
teplovogo izlucheniyé V infrakrasnoy spektroskopii) 


PERIODICAL : Optika i $ pektroskopiyé » 1958, Vol 5, Nr 4, pp 393-403 (USSR) 


ABSTRACT: The authors obtained rormulae which allow for the effect of thermal 
emission of the radiation receiver and the cell containing the substance 
studied in infrared spectros copy: his emission is called & "negative 
radiation flux". rig t shows , schematically, 4m jnfrared spectrometer - 

Figs 2-5 show that metals (e.g. Al, Gu, Sn) and other subs tances 

(e-B° cyclohexanol) possess gnissivities at room and at low tum perate res 
(6G -140° ¢) which wust be taken into account in any complete 
discussion of thermal radiation palance in jnfrared spectros copy: 

Fig 6 shows that positive and negative radiation fluxes are prasent 
also in scattaring processas (scattering by MnS04 powder). It is shown 
that cold bodies nay be used as light sources in deterainatioa of 
absorption coefficients - In detaraination of the +emperawre 

card 1/2 dependence of the absorption coefficients even emission of the call 
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Background of Therwal Radiation in Infrared Spectroscopy 

windows haa to be allowed for- The author discusses the precautions 

necessary in the particular cases of glycerin (Fig 7) and 

cyclohexane (Figs 8, 9) measurements. Allowances for the thermal 

radiation background in the :ethod of determination of the absorption 

coefficient from emission by 4 plane-parallel layer (Refs 10, 11) are 

also discussed. There are 10 figures and 11 references, 10 of which 

are Soviet and 1 Amarican. 
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jm. VeI. Lenina (Institute of Physics and Mathematics, Acadaay of 


Sciences of the 3Pelorussian §.5.Rs Byelorussian State University imeni 
V.I. Lenin} 


SUBLILTTED: October 31, 1957 
1. Infrared spectroscopy--Temperature factors 2. Thermal radiation 
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TTLE: On the Agreement of the Absorption- and Luminescence-Bands 


of Molecules With Complicated Structure (0 sootvastvii polos 
pogloshcheniya 4 lyuminestsentsil slozhnykh molekul 


PERIODICAL: Izvestiya Akademii nauk ggSR. Seriya fizicheskay4» 1958, 
Vol 22, Ur 9» PP 1034 - 1037 (USSR) 


ABSTRACT: In the present paper the author shows that for the 
contours of tne fluorescence band and the contours of the 
long-wave absorption band 2 universal equation 


lun 


Wy = D(T,excitation conditions) weet emission 


= DAy Vy = eon aa holds. ().28 valid 
e - 1 
4f during the excited state of the molecules the center 
of emission is in statistical equilibrium with the 
surrounding medium. (1) holds not only for the solutions 
card 1/3 of complicated molecules but also for other condensed 
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On the Agreement of tne Avsorption- and Luminescence ~- gov /48-22-9-6/40 
Bands of Molecules With Complicated Structure 


systenus. (1) partly nolds also for the vapor of com- 

plicated molecules. In this case & rapid redistribution 

of the oscillation energy according to the various 
degrees of freedom takes place during the excited state 
of the molecule; algo a stabilization of the statistical 
equilibrium within every excited molecule takes place. 
According to (1) the intensity of luminescence is 
proportional to the intensity of heat emission. Thus from 
tne shape of the absorption band which is known from 
experiment the shape of the heat emission bend can be 
calculated and compared with the contours of the luminescence 
band. & check of (1) by means of tne aveilable experinental 
data is very qifficult. Tne first results (Refs 1,526) 
prove the correctness of (1) and give information on 
deviations of (1). In the work (Ref 1) (1) was employed 
in the development of © method serving for the determination 
of the frequency of the purely electron transition. This 
transition is determined from an absorption band without 
measurements of the spectrum of luminescence or from 

Card 2/3 a luminescence pand without measurements of the absorption 
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Spectroscopy of Negative Currents of Radiation Energy SOV /48-22-9-20/40 


Card 2/&%4 


the authors to engage in experimental investigations. 
Even tne first experiments showed that the negative 
currents can easily be recognized. They exhibit the 
usual properties of positive currents. They can be used 
for the determination of the energy level, of the 
absorption coefficients, of the indices of refrection, 
of the duration of the excited state, of the yield, 

of the indicatrix of dispersion etc. Noticeable nezative 
currents are obtained in the infrared range. If the cuvette 
containing the substance is heated to high temperatures, 
they can even be recorded in the visible range. In the 
study of the properties of negative currents which 
propagete from a cold source towards the cuvette the 
heat emission of the radiation receivers must be tuken 
into account. This emission is also very high and 
remains unnoticed only because it is compensated in the 
encounter with the currents emitted by the cuvette or 

by other outside objects. The experinental results 


fully justify the use of the concept of negative currents. 
It permits to interprete correctly numerous experimental 
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effects and to extend the rancse of application of 

the known formulae of theoretical optics. Recently 
Yeyngerov and his collsborators discovered a negative 
optic-acoustical effect (Ref 3), This phenomenon 

fits into the generel scheme of the processes in- 
vestigated. There are 3 figures and 6 references, 

6 of which sre Soviet. 


Belorusskiy gos. universitet, Institut ficiki i matematiki 


Akademii nauk BSSR (Belorussiya State University, In- 
stitute of Physics and Mathematics, AS Belorusskaya SSR) 
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SOV/48-22-11-19/33 
itepanov, B. I. 
Relations Between Luminescence Spectra and the Absorption of 
Complex Molecules (Svyaz' spektrov lyuminestsentsii i 
pogloshcheniya slozhnykh molekul) 


Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, Vol 
Nr 11, pp 1367-1371 (USSR) 


In a previous paper (Ref 1) the author demonstrated that the 


tours or the fluorescence band of complex molecules oo are 
lated to the contours of the long-wave absorption band UL) by 
simple equation 


: issi 3 
“on . aaa emission _ aay’ - 


pe hy/kr (1) 


The first cneck of eauation (+) was carried out by Kazachenko 

(Ret 4). Tt yielLaed, however, no unequivocal results. Definite 

information was obtainec by *lentsev (Ref 5), who presented 
oly hy 


In wien + 3 Inv = it + const (8) 


v 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130009-3" 


MATa te 


"APPROVED FOR RELE 


BB TESA ee 


‘a4 


Relations 


Between Luminescence 


to be substituted for (1). 


that the redistribution 
cule and the molecules 


ASE: 08/25/2000 


Spectra and t he Kbsorption of 


CIA-RDP86-00513R001653130009-3 


mqy/4B-22-11- 19/35 
Complex Yolecules 


Alentsey arrived at the cone lLusion, 
ot energy petween the fluorescent mole- 
of the solvent proceeds comparatively 


slowly and that the molecules in an excited state transfer only 


part of 


L. A. Kravtsov (Fig 3)- 


their thermal energy to the 
curves (straights) were pl 


The pertaining 
(Fig 2) and 
the slopes 


of these curves ig dependent upon the kind of molecule and of 


the golvent. 


ye" (t) 
replacing (1). 


This places (1) ina posi 
tion of the equilibrium a 
of excited molecules- 
the interaction 
excess energy: 


If THT Alen 


The inequality pe + T, which was 
in gome experimental cases, does not mean that 
Jt means rather that certain conditions were not 
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The differences 
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ested a more general formula 


found to apply 
(4) 2a erronsots: 
satisfied. 

the determina- 
the levels 
measure of 
and of the transfer rate of the 
(9) or (1) 


applies to vapors of fluorescent substances requires & separate 
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On che Concepts of photoluminescence and Dispersion (0 


ponyatiyakh fotolyuminestsentsit i rasseyaniy4 )} 


ssun, Ser1ys rizicheskay 4» 1958, Vol 22, 


The distinction between Luminescence and dispersion is at pre- 


sent drawn by applying the criterion or duration as advanced by 


s, [. Vavilov. The apolication of this criterion provided a 
means of explaining the nature ot the Vavilov-Cherenkov effect 
and of the so-called plue glow. In some cases the application 

of this criterion meets with consiaeradle difficulties. This is 
true in particular for the classification of resonance emission, 
which is found in atoms and in simple molecules. ‘his phenomenon 
is in some quarters termed resonance ¢luorescence; in others 
resonance dispersion. For this reason this paper presents 4 de- 
tailed theoretical investigation or the Light transrormation 


APPROVED FOR RELEASE: 08/25/2000 


of secondary [uminescence observed in the 
gt be closely connected with the nature 
jon process. The difference petween dis- 


es 24(7) 
AUTHORS ¢ _ivepanoxy Br Fryapanaseviens Pp. A- 
TITLE: 
PERIODICAL: Ilzvest1ya hkademii nauk 
Nr 11, PP 4380-1386 (USER ) 
ABSTRACT: 
process- The properties 
course of experiments mu 
Gard 1/3 of tne light transformat 


CIA-RDP86-00513R001653130009-3" 


"APPROVED F : 
OR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130009-3 


on the Concepts of photoluminescence and Dispersion s0V/48-22-11-23/ 33 


persion and photoluminescence must reflect the differences in 
the interaction mechanism between the substance and the exciting 
light. If it is assumed that the classic theory of forced 
emission of the dipole gives & correct picture of the fundamen- 
tal properties of dispersion and of resonance emission of light, 
then there is no way of applying the criterion of duration (ex- 
tinction) for 4 classification of secondary luminescence. AS it 
is known the forced emission is firstly extinguished and second- 
ly it is accompanie tent arterglow- Quantum-electTo- 
dynamics consideratio é game result. Apart from the 
Rayleigh (re ley evskoy é) aitfusion and resonance luminescence, it 
aiso provides a means ror investigating other varieties of 
secondary luminescence and hence for solving the problem of 
clessification- Prom the viewpoint of quantum-electrodynamics 
the secondary luminescence can be gividea into two parts , which 
are due to a aifrerent mechanism and «hich exhibit different 
properties. One part is constituted by the luminescence which 
13 generated under 4 participation of the intermediate transi- 
tions. The other part is represented py luminescence generated 
without intermediate transitions. A quantum-electrodynamica? 
Card 2/4 golution of the problem of light transformation permits to offer 
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a theoretical substantiation of the criterion of extinction 
and to draw the bounds of its applicability. There are 4 
figures and 1 reference, ! of which igs Soviet. 


ASSOCIATION: Institut fiziki i matematiki Akademii nauk BSSR (Institute of 
Physics and Mathematics, AS Belorussian SSR) 
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STEPANOV, B.1. 


Spectrum analysis, Uch, zap. 3GU no,41:9-18 '58. (MIRA 12:3) 
(Spectrum analysis) 
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. STBPANOV, B.1.;. KHVASHCHEVSKAYA, Ya.5S. 


. BU no.41219-26 
Absorption of negative radiation flux, Vehs 78p, 07) aye 0 


158, 
? (Spectrum analysis) (Radiatien) 
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4 gov/20-121-3-14/ 47 
AM EORS ¢ eepenat Bae Bem Academy of Sciences» pelorusskaya SSRy 
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mTT Lis absorption and jwminescenc® of a Harmonic Oscillator 
fpngloshehenty® i jyuminestsentsi¥e garmonicheskos° 
guigilivatore: 


PERTODTCaLE nok iady nkademii nauk SSSR, 1958, Vol 421, Nr 3» PP 446-449 
iJS5R) 
raeMRects pis paper discusses the quentun-nechanical SS2o4 Eo, of the 


power of absorption and Luminescence of a linear harmonic 
cecillators according £9 the results of these calculetions» all 
she cone lusions of the classical +neory concerning the integre 
absorption and the Luminescence of the narmonic oscillator co- 
zncide with the results of the classical theory- FOr these cal- 
culations the authors used the quantwm-mechanics probabilities 
of the rransitions petween the yarious energy levels. Also the 
Bing tein (gynshtey) relation between the probabilities of the 
spontaneous and induced transitions ig used. The authors then 
saves igaté the assemblage of the narmonic oscillators xhich 
Sard 4A pnterac® with external qnteraction- Moreover: the osciliators 


Lk 
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are assumed to be located in a thermal radiation field. The 
background of the thermal emission is of essential importance, 
especialiy in the infrared part of the spectrum. A system of 
dirferential eqauations is given for the distribution of the 
sseillators with respect to the energy levels. The induced 
emission 18 congidered to be a negative absorption. The ab- 
porption power ot the harmonic oscillator does not depend on the 
distribution funetion and on the background of the thermal emis- 
sion and, therefore , on the temperature of the surrounding — 
medium, The linear dependence of the absorption power on the 
density of the exuiting light is an argument in favor of the 
validity of the 5uger jaw. fne rormula for absorption power 

joes not contain the Ylanck (Plank) constant h and the elas- 
ricity coefficient k of the oscillator. in the classical theory; 
the absorption power of N harmonic cunillators is given by the 
same expression. However, the absor:tion coefficient of 8 system 
of particles with 2 Levels (or of any other system with non- 
equidistant enerey levels or with a finite numoer of levels) 
jependg on the density of the exciting light and also on the 
temperature. jn this respect, there is a clear aifference from 
tne conclusions of classical electrodynamics: An expression is 


Card oh then given for the luminescence power of N harmonic oscillators 


APPROVE : 
D FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001653130009-3" 


absorption atv 


"APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001653130009-3 


Tuminescence of a Harmonic Oscillator 50V/20-121-3-14/47 


uhieh takes into account the background of thermal emission. An: . 


‘-ether expression characterizes the extinction law (zakon. 


ASSUCTATION: 


Card 3/63 


APPROVED FOR RELEASE: 08/25/2000 


razgoraniya) of luminescence, and from this expression the value: 
of the luminescence power for 8 steady irradiation is deduced. 
in this case the luminescence power is equal to the absorption 
power and it coincides exactly with the corresponding value of 
the *Llassical theory. Also the expression for the damping of 
the nininescence is identical with the classical damping law 

ot tue luminescence of a harmonic oscillator. Therefore, the 
finel conelusions of the classical theory and of the quantum 
theory concerning the integral absorption and emission of a 
harmonic oscillator do not only correspond to one another, but 
they failiy coincide. For sufficiently low temperatures and for 
she usual intensities of the incident radiation, the overwhelm- 
ing majority of the oscillators is not excited, and therefcre | 
only the first pair of the levels is of essential importance. 
There are & references, 8 of which are Soviet. 
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Investigations by Belorussian Scientists in the Field gov /30-59-1-9/57 
‘of Spectroscopy and Luminescence 


the Fizicheskiy institut im. Pe Ne Lebedeva (Physics Insti- 

tute imeni p. Ne Lebedev ) determined the dependence of 

luminescence on the surrounding temperatures which contributed { 
to clarification of the character of anti-Stokes fluorescence. 
B. I. Stepanov, Ya. Se Khvashchevskey@ used the general 

principles of spectroscopy of negative currents in their 


On the pasis of experi mental data A. M- Samson obtained 
important results in the determination of genuine values of 
optical characteristics of the substance examined. 

Le Ae Kravtsovs N.°P. Ivanov examined calculation methods of 
reabsorption with large overlapping of absorption and lumines~ 
cence spectra. 

Ne. Ae Rorisevich succeeded in obtaining fundamental results in ‘ 
the examinatjon of Luminescence of phthalimide vapors. He also 
showed that the efficiency of quenching collisions may be much 
jess than one. 
L..G. Ppikulik, under the direction of A. N- Sevchenko» examines 
the influence of the solvent on the yield of fluorescence as 
Card 2/8 well as the absorption and, emission gpectra. 
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A. N- Sevchenko; G. Pe gurinovich, Ae Me sarzhevskiy examined 
the luminescent? polarization of many combined molecules. At 


the same time they designed an improved apparatus. 
A. Ne Sevchenkoy Vo Ve Kuznetsovée work in the field of lumi- 


y. Ae pilipovich examined the prenomenon of phosphorescence 
The examinations of optical properties of chlorophyll and 


with the Institut piologii Akademii nauk BSSR (Institute of 
Biology» Academy of Sciences pelorusskey® $SR)- 

7, N. Godnev, Le Ae Kravtsov» R. V- Yefremova examined the 
absorption and luminescence spectra of a live leaf. 

A. N. Sevchenko » Ge Pe Gurinovich, K. Ne Solov'yev» Le Ae 
Kravtsov examined Solarization. spectes and the dependence 

of polarization on the wave length of fluorescence: 

Ae Ne Sevchenko,s LL. Ve VYolod'ko obtained valuable data of the 
composition of complex compounds and the nature of inter- 
molecular forces of gnteractions 

Ie Pe Shapiro examined the optical and electrical properties 


cara 3/8 of some crystal phosphors 
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Re. Ge ZhbankOvs Bp. I. Stepanov’ 
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Me Me Paviyuchenkos 


of celluloses with the use of 


Yermolenko , M. 2- 
of cellulose products: 
I. Stepanov, Ue 


the spectra of aisperse 
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ratio, the oharscter.jof the pinding agent, end the layer : 


A. P. ‘prishivelko, B. Ie Stepanov developed & theory of 
dispersion Light filters. 


B, A. Borisevioh, Ye. 5. rhvashohevskey®; 1. Fe -Leptsevicn 
examined, bY experinents Aispersion: Light etiters for the 


4 range. : 

Aw .Pe prishivelko analysed the aoourscy ana the field of 
application of existing determination pethods of optical » 
sonstents of Qispersed and not dieperse4 ‘materiele. 

I. @ Hekrashevich, Ae Ae Labudé, Ye. Gs Martynkov obtained 
daportant results concerning *he kinetics of one single 

spark discherse- (spectral dnutensity and discharge tenpersture)-: 


“ ® 

q@. ¥- Ovechkin suggested & series of pethods to elininste 
she influences of third elements. i. 

at Ovechkin, ‘Be Pe Krivosheyev sucaseded in working out & 
cara 5/8 eontpo) method of yensyi pentotiiis 4n ordinary penioiliia. . 
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Investigations by Belorussian Scientists in the Field gov /30-59-1-9/57 
’ of Spectroscopy and Luminescence - 


N. A. Borisevichy N. I. Makarevich, A, I, Skrygan examined the 
infrared spectra of resinous products. 

Ne Ae Borisevich, -V.-I- Pansevich, Il. F, Gurinovich examined 

a series of structural peculiarities of alcohol oxides. 

N. A. Borisevich worked out & luminescence method for the deter 
mination of the germinating power of the seed of some kinds 

of trees. , 

A. Ya. Prokopchuk obtained good results by the use of lumines- 
cence analysis in.dermatology- ‘ 

sg. 8. Kharamonenko examined the absorption spectra of the 
albuminous polysaccharide complexes. ; 

D. A. Markov used spectral methods for analyzing albuminous 
fractions in the blood. ’ 

M. M. Pavlyuchenko, CG. A. Lazerko, carried out an extensive 
spectrophotometrical examination of the formation of molecular 
and complex @ompounds in solutions. 

N. A. Sevchenko spectroscopically examined the atructure of 


yarious silicas. % 
B. I. Stepanov, A. M. Prim. carried out theor tical investigat- 
Card 6/8 jons of the vibrational spectra of various silicate crystals 
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and silicate glasses. 

Some branches of research are only at the beginning of their 
development such as radiospectroscopy (M. A. Yel'yashevich), 
and nuclear spectroscopy (A. Ae Bashilov). Especially men- 
tioned are also the investigations by F. I. Fedorov on new 
invariant methods of solution of basic equations in classical 
electrodynamics. The author stated that the research work is 
being carried out in close cooperation with scientists in 
Moscow, Leningrad, Kiyev, Tartu, Saratov, and other towns in 
the Soviet Union. The coordination of work is done by the 
Komissiya po spektroskopii Akademii nauk SSSR (Comission of 
Spectroscopy, Academy of Sciences, USSR) (s. L.. Mandel 'shtam) 
and the nauchnyy sovet po probleme"Lyuminestsentsiya 4 yeye 
primeneniys" (Scientific Council for the Problem of "Lumines- 
cence and Its use") (V. L. Levshin). The 8th Conference on 
Luminescence will take place-in Minsk in 1959. A zone con- 
ference on spectroscopy is to take place in the Belorusskaya 
SSR in 1960, with scientists ¥rom Ukraine, Lithuania, Latvia, 

: and Esthonia participating. All work on spectroscopy in the 

Card 1/8 republic is coordinated by tha Institute of Physics and 
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mranslation froms Referativnyy zghurnal, Fizika, 1960, No. 7, Pe 378, # 18318 


AUTHORS : Gribkovskly, Wi Pg Apanasevich, p, A., Stepanov, Beets 


MTTLEs Optical propertiestof the Harmonic Oscillator 


The 
PERIODICAL: Tr, In-ta fiz, imatem. AN BSSR, 1959s No. 3, PP. 131-141 


TEXT: The authors study by the quantum-mechanical method the absorption 
and emission of light by @ linear narmonic oscillator. It is shown that all 
conelusions of the classic theory which deal with the integral absorption and 
emission of 4 narmonic oscillator, agree with the conclusions drawn according to 
the quantum +neory. It is noted that the absorption and emission of the oS 
oscillator aiffer from the absorption and emission of a system having two: levels. 
This difference becomes more essential when non-optical transitions exist. In 
spite of this difference, the energy yield of the system with two Levels coincides 
with the yield of the oscillator. : 
ASSOCIATION: In-t fiz. i matem. AN BSSR (Institute of Physics and Mathematics 

of AS BSSR) x. S, vul'f 

. 5. son 


translator's note; Tris is the full translation of the original Russian abstract. 
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AUTHORS Stepanov, By1l., Rubanov, A.S» 
TITLE: On the Theory of Negative optical-Acoustical Effect (K teorii 


otritsatel ‘nog Nogethtfusticheskoge yavientye) 
PERIODICAL: Inzhenerno-fizicheskty ghurnels 19599 BF 4, PP 52-62 (USSR) 


ABSTRACT: A new phenomenon, the sounding of an optico-acoustical chamber 
when the source of light is replaced by & cooled body» was de- - 
scribed and correctly explained py Veyngerovs Gerlovin and Pan- 
kratov [ Ref swe Oscillations 1” gas pressure arise due to the 

periodic cooling connected with the transformation of the gas 
¢ kinetic enerey into the oscillational energy of molecules and 
then into radiation. In the present paper a.detailed analysis - 
of the main processes taking place in the optico-acoustical 
chamber i8 given. :g concept of negative radiation fluxes; COn- 
venient for the description of the ne ative opticd-acoustical : 
effect, as formulated by Stepanov Ref 4] and.is employed in 
the present investigation. The negative gptico-acoustical 
effect arises as 2 result of the negative pulsating jillumina- 
tion of a 885: Processes which take place at that are analogous 
Card 1/2 to the processes arising during the absorption by the gas of a 


APPROVED FOR 
RELE : 
ASE: 08/25/2000 CIA-RDP86-00513R0 
- 01653130009-3" 


"APPROVED FOR 
RELE : 
ASE: 08/25/2000 CIA-RDP86-00513RO0 
= 01653130009-3 


On the Theory of Negative optical-Acousticel Effect sov/170-59-4-8/20 


modulated flux of positive padiations put they proceed jin the 
opposite gensee Both the positive and negative optico-acoustic- 
al effects are described by the same mathematical relationships: 
The magnitude of pulsation of temperature resulting from the ab- 
sorption of 4 modulated flux is proportional +o the density of 
incident radiation and depends on the temperature of the sut- 
rounding medium. All calculations are carried out taking into 
account the packground of thermal radiation> Expressions 30) 
and(31) in the present eae o the formulae of Re- 
ference 5, derived without an allowance for the thermal radi- 
ation packgroundy if the temperature of the gurrounding medium 
jg assumed to be equal 0 Zeros 
There are 4 tables, 1 graph and 7 Soviet refarences:> 
ASSOCIATIONS! Institut fiziki i matematiki AN BSSR (Institute of Physics and 
Mathematics of the Belorussian AS)- BGU imeni y.eI. Lenina 
(Belorussian State University jmeni V.1> Lenin), Minsk 
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ssion 
Optika i sveictros ko 9199» 1959, Vol 7, Nr 4, po 407-445 (USSR) 
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nroperties » this secondary emission - 
aines cence (fluorescence and phos phores catey 
ed Rawan scatterings reflection and 80 

a oy Vavilov (nef 1) who used duration 

ted afiect of guencnhing 3S the criteria 
,lioriua emission (the non-equilibrius 

4 body in excess of its thermal radiation. 
Vavilov 45 the non-equilibrium eniss ion 


with afterglo¥ of long duration, sudjact to quenching- Forced emission 
ywias taken te qrelude all guission -pich disappe+75 oractically 


jmnied iatoly after the ection of an external agant (light) - 
agsuaed th.% forced asission 


not entirely satisfactory 3 
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s0V/51-7-4-1/32 
glassification of Secondary Snission 
to deduce 4 consistent classificution of secondary emission. The 
division between photo lucines cence and scattering was based on the 
presence or absence of intersediate processes between tha acts of 
generation and annihilation of photons. The limits of applicability 
of Vavilov's criteria are also discussed. ‘he paver is entirely 
theoretical. There arg 27 references, 16 of which 273 Soviet, 
2 anglish, 5 Geran, 2 French and 2 translations. 


SUBMIYTED: January 24, 1959 
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ABSTRACT: 
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infrared 
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Infrared Spectra of Cellulose and of Its Derivatives 


band was found at 1740 jae (c=0). An increase of the degree of 
oxidation attenuated the intensity of the pands 1430, 1360, 


4340, and 4325 ee and increased the intensity of the band in 


the range of 41280-1160 Pre Further details are discussed in 
this connection. A nitration resulted in the occurrence of the 
bands 1290, 1390, and 1900 cm-1. The spectrum of dialdehyde cel- 
lulose was characterized by absorption in the range of 900 cm™'- 
A cellulose with: many carboxyl groups” ghowed a weak band at 


955 ae mercerized cellulose showed increased absorption in the 
range of 910 em7), etc. In conclusions the great importance of 
cellulose infrared spectroscopy is pointed out. , 


ASSOCIATION: Institut fiziki i matematiki Akademii ‘nauk BSSR (Institute of 


Physics and Mathematics of the Academy of Sciences of the 
Belorussian SSR) 
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Infrared Spectra of Cellulcse in the Viscose-production Process 


be traced to an accumulation of aldehyde groups through 
oxidation with atmospheric oxygen, or @ hydrolysis during the 
washing out of the lye. A reduction of the intensity of the 
spectral band of the hydroxyls (3333 em~!), which was ob- 
served in the (S) of dried alkaline-(C) samples, permits the 
assumption that under the given circumstances, @ formation of 
the ceiluiose alcoholate is not impossible. Practically alli 
primary hydroxyl groups of the (C) react with the lye already 
during the mercerizing, so that the penetration of the lye 
into the basic mass of the (c) can be assumed. The papers by 
Vv. N. Nikitin (Ref 1) aze mentioned in the texte There are 

5 figures and 11 references, 9 of which are Soviet. 


ASSOCIATION: Belorusskiy gosudarstvennyy universitet, Minsk (Belorussian 
tate University, Minsk), Zavod iskusatvennogo volokna, Mogilev 
(Factory for Synthesic Fibres, Mogilev) 


SUBMITTED: July 10, 1957 
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gov/20-128-3-23/58 
AUTHORS : Stepanov, B. 1, Academician of the AS Belorusskayé SSR, 
Rubanov, A. S- 


TITLE: The Effect of the Background of Thermal Radiation on the De- 
flection of Radiation Receivers 


PERIODICAL: ey Akademii nauk SSSR, 1959, Vol 128, Nr 3, pp 517-5°° 
USSR 


ABSTRACT : M. L. Veyngerov and coworkers (Refs 1-4) discovered a new 
particular phenomenon, j.e. the sounding of an optical- 
acoustical chamber occurring due to the substitution of a 
cooled body for the usual radiation source. Besides, HM. L. 
Veyngerov gave a correct interpretation of this phenomenon. 
This article deals with the general case and reveals several 
details required for consequent consideration of the back- 
ground of thermal radiation. At temperature equilibrium of 
the radiation receiver with the surrounding medium, the amount 
of energy absorbed by the receiver is equal to the energy 
emitted by it. The receiver in principle does not record radia- 
tion corresponding to its temperature. Deflections are only 
possible if the thermodynamic equilibrium is disturbed, i.@- 

Cara 1/3 if the temperature of the receiver or medium varies, or addi- 
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tional radiation sources are introduced. After some inter- 
mediate calculations, the authors obtained the following ex- 
pression for the deflections of the measuring instrument: 


en 
Y= 74, 66 (Deere ~ Asource Wea] i 


id Yon ec [ret ea) . V(t. 46)| 
where y denotes a coefficient dependent upon the characteristic 
features of the receiver, aa constant dependent upon the 


geometric configuration of the apparatus, A ive and B states 


the absorptive power of the receiver and the source, 
u(T ) Planck function of the medium temperature. The radiant 
flux to be measured by the receiver, 


em | 

: Scoutbe ~ Asource Utea)| cies [v(t Lea) ° V(t 66)| 
en £ + Ts! Fo ete 
(8: aasae denoting the energy flow)is independent of the ‘“scrp 


tive power of the receiver, and equals the differense of t::2 
two fluxes: 1) of the flux incident upon the receiver after 
Card 2/3 disturbation of the thermodynamic equilibrium, and 2) of the 
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The Effect of the Background of Thermal Radiation on the Deflection at 
Radiation Receivers 
T . The authors 


flux au(T.) incident at Toe” "ned ~ Tree 


then investigated some special cases: a) thermodynamic 2qivi- 
librium. b) The receiver temperature differs from the wos" 
temperature. There are no additional radiation sources. 

oc) The temperature of the receiver and the medium are equal. 
but there is a radiation source. The article is concluded 
with.an investigation of the complicated scheme employed for 
the investigation of the.absorptive power. It is composed 

of a light source, a receiver, and the plane-parallel layer 
to be investigated. There are 7 Soviet references. 


ASSOCIATION: Institut fiziki i matematiki Akademii nauk BSSR 


(Institute of Physics and Mathematics of the Acadeny o> 
Sciences of the Belorussian SSR) 


SUBMITTED: June 29, 1959 
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[Present—day physics end dialectical materiall 
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fizika i dialekticheskii materializn. Minsk, 
(Obshchestvo po rasprostraneniiu politicheski 


Belorusskoi SSR, nos. 16/17). 
(MIRA 13:12) 


1. aN BSSR (for Stepanov). 
(Dialectical materialism) (Physics--Philosophy) 
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2Y. bPGO 
AUTHOR: . 
TITLE: Fundamental principles of negative Luminous flux spectroscopy 


PERIODICAL: Referatimnyy ghurnal. Fizika, nO- 11, 1961, 110, abstract 11V88 (Vv 
sb," Molekulyarn. gpektreskoply®" , L., Leningr. un-t, 1960, 0 ~ 


TEXT s The author subjects the problems of negative luminous flux spectro- 

seopy to 3 general analysis. He investigates the dependence of the readings of 4 
padiation detector on tne packground of thermal padiation and on the temperature 

of the detector and the source, He gives examples of negative flux abserptioa 

spectra. He demonstrates the complete equivalence of negative and positive flux 

as regards absorption and scattering in plane-parallel layers. He examines the /p 
negative excitation of a system of particles under the action of radiation fluxes 

ef different sign, and defines the concept of the negative absorption coefficient 

for a system with two or more energy levels. He enters into 4 theory of negative 
Lumines tence and negative photoeffect. Tere are 13 references. 


e. Aleksandrov 
[Apstracter' 5 note: Complete translation] aS uae 
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AUTHORS * Gribkovskiy: VP. and Ste anov BRO} 


TITLE: Polarizatio aminescencelot a Harmonic oscillator 


PERLODICAL: Optika i spektroskopiy: 1960, Vol 8, Nr 2: 
pp 176 - 182 (USSR) 


ABSTRACT: The authors showed earlier (Ref 1) that absorption: 
j{uminesc enc ¢ and duration of afterglow of a harmonic 
oscillator: calculated using classical and quantum— 


mechanical theories» are completely jaentical- The 


polarization of juminesc enc & of a system of particles with 
two energy Levels and of an assembly of harmonic oscillatoes- 
Jt is found that polarization of juminesc ence of 4 system 
usually represented by a classical 
dipole: is less than polarization of Luminescence of 


particles with two energy jevels ©an be represented by a 
classical dipole only et low excitation energies and a 
\ 
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AUTHORS : = oy and eripkoveligt/ V2 Ps \ 
TITLE: Dependence of the Polarization of Luminescence of a System 


of Particles with Three Energy Levels on the pxciting Light 
Intensity 


PERIODICAL: Optika 4 spektroskopiya, 1960, Vol 8, Nr 2, 
pp 224 - 231 (USSR) 


ABSTRACT: The authors give 4 precise calculation of dependence of the 
polarization of luminescence, the absorption coefficient, 
the dichroism and the intensity of g-phosphorescence on 

the intensity of the incident radiation for 4 system of 
particles with three enersy Levels, i-@s for molecules 
possessing normal, unstable and metastable levels (Figure L}. 
To calculate the polarization of luminescence the authors 


in his study of phosphorescence of organic molecules; 
thermal radiation background was neglected in the present 
work. It was found that all the dependences mentioned 
above are non-Linear and are related to accumulation oo 
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arization of Lumines eQueeat a System of 


Dependence of the Pol 
Energy Levels on the Exciting Light Intensity 


Particles with Three 
particles at the metastable level. The paper is (D) 


entirely theoretical. 
There are 2 figures and 11 Soviet references. 


SUBMITTED: June 22, 1959 
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AUTHORS: Gribkovskiy» Vo Pes Stepanovs B. I- 
aaa EE LO TON ERTS A EDTA ED 
TITLE? on the Agreement Between the Results of the Classical and 
Quantum pheories of the Interaction Between Light and an 
onic Oscillators "\ 
PERIODICAL: Izvestiya akademii nauk SSSR. Seriya fizicheskay > 1960; 
Yol. 24, Noe 9» PPs 529-533 


pEXT: The present article is 4 reproduction of a lecture delivered at 
authors publish the results of quantum-mechanical computations of the 
interaction between light and an harmonic oscillator. In this case the 


oscillator with its infinite totality of energy levels is regarded as a 


obtain @ number of new results- problems of absorption, luminescence, 
polarization, and of the shape of the spectral lines are dealt with 


separately: The results and their comparison with those of previous Vo 
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On the Agreement Between the Results of the 3/048 60/024/05/05/009 
Classical and Quantum Theories of the Interac- BO06/B017 
tion Between Light and an Harmonic Oscillator 


papers (Refs. 1, 2, 10) show the following: All results of quantum theory 
referring to the optical proper i seillator are in 
full agreement with the results o i the case of 
dipole approximation. A system with two energy levels cannot be equated 
to a classical harmonic oscillator. The optical properties of a system 
with two energy levels or any number of level pairs of a complex quantum 
system (one quantum oscillator exclusively) correspond to the optical 


properties of a classical oscillator only if the occupation of the upper 
level is small as compared with that of the lower level, and if particles 
from a lower level reach the second level only due to forced optical 
transitions. An harmonic quantum oscillator can always be regarded as a 
uniform entirety since, as has been shown already ear’ter, single level 
pairs are never equivalent to 4 classical oscillator. T. Pp. Kravets is 
mentioned. There are 10 references: 9 Soviet and 1 German. 


ASSOCIATION: Institut fiziki Akademii nauk BSSR (Physics Institute of 
the Academy of Sciences of the BSSR) 
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AUTHORS: gtepanovs B. Ie, Samsons A. Me 
Sibaice ee al F Y . y 
TITLE? Secondary Processes of Absorption and Emission of Light 


PERIODICAL: Izvestiya Akademii nauk SSSE- Seriya fizicheskay@s 4960; 
Vol. 24, No. 5) PP 502-508 


TEXT: The present article is 4 reproduction of a lecture delivered at 
the Ei Luminescence (Minsk, October 19-245 1959). The 


resonance Luminescence in matter of finite expansion. In contrast to 
simiiar investigations of other scientists, they took into account the 
influence exercised by secondary absorption and emission on the prop- 
erties of resonance luminescence: he formulas obtained are to be applied 
to resonance phenomena under various padiation conditions jin objects of 
aifferent sizes. The investigation of the propagation of resonance 
radiation “in finite volumes is the first step in solving the more general 
problem - propagation of light in matter with any absorption and emission 
The influence exercised py secondary processes on the luminescence oA 
Cc 
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characteristics can be estimated without knowing the structural details 
of emission and absorption bands. First, the distribution of excited 
particles within a radiating volume is investigated. The formulas obtain- 
ed are applied to the special case of an infinitely plane parallel layer 
which is hit by perpendicularly inciding light. Equations (3) can be 
solved by graphical integration. Fig- 4 shows the radiation density 
distribution within the layer (1 cm thick) for six different values of 
the absorption coefficient k.- If the density of radiation is known, the 


total luminescence density and the number of excited particles with any 
(light yield of an elementary volume) can be calculated from equation (4). 
Fig. 2 shows the density distribution of the excited particles in the 
layer with different Ko and Y- Already with Y= 0.2 this distribution 


differs essentially from that without secondary processes.- With Ky 


and Y= 0.2 the portion of indirectly excited particles is ~ 10%. At 
higher parameters, it may be 100% and more. In the following, the radia- 
tion distribution within and outside this volume is investigated for the 


ve 
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case of "reflected" light (emitted into the semi-space containing the 

) and Npenetrating" light (emitted into the other semi- 
apace) is investigated. Indicatrices of angular distribution are shown 
in Pigs 3. In the following, also the nonsteady case is investigated, 

and formulas for determining the light yield are given. Finally, 4 semi- 
infinite layer is studied, and some considerations concerning the diffuse 
light flux are discussed as well as problems of attenuation. Fig. 4 shows 


curves). Their slope is reduced with increasing 7 Finally, also the 
dependence of the duration of luminescence on the layer thickness is 
investigated (Fig- 5) both for treflected" and "penetrating" light. 
Analyses show that secondary absorption and emission play an even more 
important part under nonsteady conditions. For calculating the 
intensities one can confine oneself to first- and second-order processes) 
whereas processes of higher order must also be taken into account when 
studying the duration of radiation. There are 5 figures, 1 table, and 
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ASSOCIATION: Institut fiziki Akademii nauk BSSR (Physics Institute of 
the Academy of Sciences of the BSSR) 
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Ly, R500 
AUTHORS: “gtepanovs Be Toy gribkovski , Ve Pe 
TITLE: Nonlinear Optical Phenomena in & Particle System with Three 


Energy Levels 


PERIODICAL: gvestiys Akademii nauk SSSR- Seriya fizicneskayas 4960, 


ae 
Yol. 24, No= 5, PP 534-538 


TEXT: The present article is @ reproduction of a lecture delivered at 
the Eighth conference of Luminescence (Minsk, October 19-24, 4959). in 
his papers s. I. vavilov repeatedly gtudied problems of nonlinear optics, 
among others a particle system with two energy levels. Ee gemonstrated 
that at high densities § of the exciting padiation, the particle distri- 


dichroism, but also - as has been gemonstrated by Vavilov ~- in dispersions 
pirefringences ana rotation of the plane of polarization. Such nonlinear 
effects are completely lacking in the harmonic oscillators in systems wa 


card 1/3 


APPROVED FO 
R RELEASE: 
SE: 08/25/2000 CIA-RDP86-00513 
- R0O0165313000 
9-3" 


81280 


al Phenomena in 4 Particle 5/048 60/024/05/06/009 


Nonlinear Optic 
p006/B017 


system With Three Energy Levels 


els they are unimportant, and only in special systems 
they may be high, above all, in complicated molecules with metastable 
levels. The existence of phosphorescence indicates that not many particles 
are on the metastable level, which is 4 fundamental condition for the 

ar effects. he authors now give & gimultaneous 


calculation of the dependence of absorptions cuminescence Aluminescence 
intensity on 


polarization of dichroism, and of the aipha-phosphorescende 
the intensity of the incident radiation for particles with three energy 
Levels the second of which is metastable and the third is nigher and 
unstables The calculations were made by the probability method, without 
taking into account the thermal background (ft = O)- It is further assumed 


that the incident radiation is linearly polarized The jntramolecular 
e of primary radiation. 


transitions depend on & ana the angle of incidenc 
of all optical properties only the final results are presented. at small Ss, 
the absorption coefficient is constant. Then, decreases and tends toward 

ZeTO a Luminescence polarization is 1/2 at small 8, and with 3s 7 © i 
tends toward zeros At small 8 the dichroism is proportional to Sy 
ins saturation (p> 1)> With s = 0 no alpha phosphorescence 

ses linearly; then, it approaches a V 


with two energy lev 


s 7a it atta 
occurs; at small s 5 increa 
phosph 
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B006/B011 
AUTHORS: Bporisevich, N- hos Yel'yashevich, M. Aas Stepanovs Bo Io 
TITLE: Eighth All-Union Conference on bau eauenee®” 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960; Volo 71, Noe 13 PP 131-136 


TEXT: This Conference was held at Minsk from October 19 to 24, 1959. It 
had been convened by the Nauchnyy sovet po lyuminestsentsii AN SSSR 
(Scientific Council for Luminescence f the AS USSR) jointly with the 
Institut fiziki AN BSSR Tinstitute of Ph sics of the AS BSSR) and the 
Belorusskiy gosudarstvennyy universitet (Belorussian State Tniversity)- 
The Conference was attended by 300 delegates, among them 200 from Moscow, 
Leningrad, Kiyev, Sverdlovsk, Yerevan; Tartu, Poltava, Saratov, Chita, and 
other centers of the Soviet Union. More than 400 lectures were delivered. 
Lecturers were A. N. Terenin and Ve Le Yermolayevs Leningrad, (intra- 
molecular energy transfer); V- be Yermolayev, le p, Kotlyar, and K- K. 
Svyatashev (internal conversion from the fluorescence singlet level on 


: the phosphorescence triplet level in naphthalene derivatives) A. N- v7; 
Terenin and A. V- Shabl! (discovery of phototransport of proton); Le G: \“ 
2 a2 
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Ppikulik, Minsk (temperature dependence of electron spectra of complex 
molecules jn solution)s Lo Ge pikulik and Ae Ne sevchenko (temperature 
dependence of quantum yield of fluorescence of phthalimides jin high- 
poiling solvents; Ve V. gelinskiys vy. A. Bor an, Ie Ae Znmyreves vo Ps 

. Kolobkov; and I. 1 Reznikove Leningrad Tuminescence characteristics of 
complex 2 plecules)$ y. V, Zelinskiys I. A> Zhmyrevaa vo Pe Kolobkov, 
Ao Se Kotemirovskiys and-I. Ie Reznikovsa (influence of solvents on the 
Spectra oF complex organic molecules) } Ne. Ge sv erensyey, (Leninerad) spoke 


B 

(concentration depolarization of the Fluorescence of solvents); Ge Pe 
Gurinovichy A. Ms Sarzhevskly» and Ao Ne Sevchenkos Minsk (investigation 
oF the extreme polarization degree of the luminescence of complicated 
molecules in methyl methacrylate) i Bo Ao Zadorozonyy and Yu._V- Naboykins 
Moscow (investigation of the Luminescence of over 20 systems with intra- 
molecular nydrogen ponds) 3 again these authors with Bo Ge pistanovs 
Ogurtsovar Lo Me Ppodgornsys:» and VY. Ie pishchenko (investigation of the 

~-™Tminescence oF pyrazoline derivatives) 3 L. D. perkachevas Moscow (change of 
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vibrational electron transitions of an oscillator in aifferent 

approximations ) i Yu. A; Kurski and Ae Yo Selivanenkos Moscow ie 

menological theory of sxtinetion); Mo Ao Yel yasnevich, Minsk 

action of electron motion with eiirations in complex molecules); 4s P. 
Kazachenko » Minsk (calculation of absorption- and luminescence band forms 

oT complex molecules without mirror symmetry) i M. Ne Alentsev and Lo As 
Pakhomychev®s Moscow (experimental verification of the universal relation 
Deatween the spectra of Luminescence and the absorption of complex 


molecules by Bo T. stepanov) 5 B. S-_ NE orent and_S» Oo. Mirum anets; Lenin- 
grad (luminescence of vapors of complex molecules 


3 No Ae Borisevich and 
7. he Tolkachev Minsk (temperature dependence of fluorescence yield of 
vapors of complex molecules); Us p. Klochkov» Leningrad (interaction 
petween aromatic molecules in vapors)3 WN. Ao Borisevich and Vso Ve 

Gruzinskiy» Minsk (systematic gnvestigation of electron spectra of 
fluorescent vapors and anthraquinone solutions )j E. V. SR ol'skiy» Yosco*; 
jointly with Lo As Klimova (spectroscopic qnvestigation of aromatic 
hydrocarbons ~ Shpol'skiy effect); Re Le Personov (absorption- and 
fluorescence spectra of peryie® ; Av Yao Khnesine spectra of perylene x 
derivatives )3 p. N. Shigorin, R: Ne Wurmukhametov, H, S- Dokunikhins— 
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and N.«_ A» sheheglova» Moscow (investigation of Luminescence spectra of 
nalogen derivatives of anthraquinone in dependence on the molecular 
gtructure)i Ss Gg. Bogomolov R. Fo Pemove and L. Pe Kolosove» sverdlovsk 
(semiquantitative Getermination of 3, 4-benzpyrene with the Shpol skiy 
effect); Met Shpak and Ye F. Sheka (investigation of luminescence of 
crystalline naphthalene); A» Vo Solov ev (influence of additional 
impurities on the absorption- and Luminescence spectra jn molecular 
crystals) i vy. Le Broude and Vo Ss: Meavedev. (luminescence of anthracene in 
aifferent solvents) 3 A. Ne Faydysh (luminescence and photoconductivity 
of anthracene crystals in dependence on the excitation conditions )i Vo Te 
Gribkov and Do. Ne Zhevandrov; Moscow (investigation of the sudden 
polarization change » caused by the jntroduction of free exitons; at the 
shortwave edge of the luminescence spectrum jin molecule - crystals); vy. Me 
Agranovich, Moscow (theory of exiton luminescence) 5 Ch. B- Lushik, Ne er 
Lushik, and K. Ko Shvarts» Tartu (investigation of electron vibration 
processes jn solid golutions of mercury-like jons); Y&: Ya. Kirs and Ae 1: 
ser Lays3ers Tartu (influence of high pressures on the spectral characteristics 
of luminescence spectra of some solid golutions )§ M. U. Belyy and B2_F: ; 
Rud'ko, Kiyev (temperature dependence of luminescence- and absorption it a 
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forms of uranin and Fiuorescein at aif 
S. naamov_ (an attempt of explaining th 
econdary effects) 3 


Kantardzhyan and Ve 
extinction law of phosphorescence jn the presence of $s 
a De Znevandro”s and Ve I. Gribkov, Moscow 
photoluminescencs after 
Chizhikova: 


Sh. De Khan-Ma ometovas N 
, (investigation of the intensity drop of 
A srradiation ro) g@ anthracene and naphthacene crystals) Zo Ae 
Moscow (experimental det j e energy yield of radioluminescenc? 
pstances un y-radiation) T. Mo Rozmans 
jnetion); 1¥- V- Naboykin. 
tillation properties and 
a other single 


of organic su 
(investigation ° 
Telanova;, Moscow (scin 
diphenyl - an 


Moscow 
Dobrokhotove an Ve_Ve 
~ -—=FYorescencs spectra of naphthalene~» stilbene; 
ith impurities); q, Ne Godnevs Rn. WV Yefremova, "= Pp. Ivanov 
j tion of chlorophyll formation in 


« (investiga 
py, Litvin, Nogcow (investigation of Y 
e spectra and 4 


eaves }3 Ae A> wrasnovskiy and F> 
ce spectra of chlo ophyll and fluorescenc 


card 6/10 


APPROVED FO 
R RELEASE: 
E: 08/25/2000 CIA-RDP86-00513 
- R0016531300 
09-3" 


"APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001653130009-3 


Eighth All-Union Conference on Luminescence s /053. 60/071/01/04/011 
B006/B011 


afterglow of Leaves); G.» P:; Gurinovich, A> N. Sevehanko. and Ke. We 

dz Solov'yevs Minsk (investigation of the polarization of fluorescence of 

porphyrins and phthalcyanides)j » Ace Fedorov and S. I. Freyvert, Lenin- 
grad (on a two-beam photoelectric fiuorimeter for the quantitative deter- 
mination of uranium; type: LYuP-57)3 K. P. Stolyarov and N. Ne Grigor'yevs 
Leningrad (method for the qualitative microchemical analysis with 
jaentification of the ions after their formation of chemical compounds ) $ 
D. Pe Shcherbov, Re N. Korzheva, and Ao I. Ponomarenko; Alma-Ata (investi- 
gation of the fluorescence reaction of boron with benzoyl, method of 
boron determination) D. P. Shcherbov and R. N.- Korzheva, Alma-Ata 
(fluorescence excitation and problems of fluorometry)i g, V. Gurkina and 
be Ve Drobachenko, Alma-Ata (boron determination with a sensitive 
fluorometer - limit: 0.06 pg/ml); Yer Ae Bozhevol'nov_and G» Ve 
Serebryakoves Moscow (investigations with the "Lyumomagnezon TRYeA")s 
Yeo Ao Bozhevol nov and Vo Mo Yanishevskaya (luminescence method of 
aluminum determination); vy. kK. Matveyevs Moscow (industrial synthesis of 
a red-giowing uminophosphor) j VY. V. Patrikeyev and V. K- Matveyovs Moscow 
(a new method of marking sand with luminophores }3 N. S. Borodin, Ye. Az 
Galashin, N;_Ya- Semyakina, and V. N. Silayeva, Moscow (phosphorescence of if 
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on chromatographic paper at 
Gled- 


(relationship between the luminescence intensity of cellu- 


lose and the quantity of adsorbed water )} 


bitumen investigations 3 Mo 


instrument in determinations by 


Tuminescence 


, Ac De Chugays 
eek by means of the 


vy. N. Provorov and V._De 2a tseva 
basis); Ye> Me Brumberg, M- Ne 

Moscow (investigation by lumi 
Anestisdi, Kishinev 


M. Ne Meysel' and L. Ve Mirolyubova,s 


Luminescence }3 
and M. I. przhebyl'skiy, 

method M 
investigation of liquid aiffusion in rubber’with the luminescence 
Moscow ( 
properties of rubber and its ingredients in 


nescence O 
(1uminescence-microscop!< 
Leningrad (luminescence-microscoP.° 


3; Vee plekseye? (luminescence~ 
yudilevich; Rostov-Don semiautomatic 


A. Ne Faydysh, Lo Yeo 

Kiyev (control of rubber 
shkent 
rt? method) 3 
investigation of luminescence 
the production on caoutchouc 
Vo gutkina, Leningrad: 

of living organs); V- Kh- 
analysis of earcinoma ) j 


3 Me L. Berman; Ta 


investigation of the structure or bacterial cells); Ae Pe Kononenko and 
K. N, Ishchenko-Linnik, Khar'kov (1uminescence-microscoP*¢ investigation 


I. Rubinshteyn, 


investigation of the morphology and structure of some microscopic fungi); of 
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Ss, M. Klimenko and N. Be Azadovas Moscow (investigation of the 

distribution of the antigen of flue virus jn a tissue culture by means 

of fluorescent antibodies at aifferent stages of anfection); F- Me 

Kirillova; Moscow (discovery of the polio yirus in tissue cultures oY the 

method of fluorescent antibodies) 3 ye. A. Kabanove and Ye. N. Levina 

(Iuminescence-serologice” methods of detecting pathogenous microorganisms); 

T, Ae Kalitina,; Moscow (production of a fluorescent antibotulinic serum 

and jaentification of the serum of microbes C1. botulinum by its aid); 

vV. Ao Blagoveshchenskiy and Ao Ie Glubokina (production of antiserums 

marked with luminescent dyes); s, N. Brayness s, Vo. Konevs and G. Pe 

Golubeva (investigation of the spectra of excitation of ultraviolet 

fluorescence of blood plasm jn man and animals); Sh. Do Khan-Magometova » 

A. V. Gutkina, and M. Ne Meysel, Moscow (gv-fluorescence spectra of 

animal tissue, and action exerted by X-radiation on it); S- I- Vasilov 

and V. Ie Nikolayevs Chita (determination of the concentration of cordial 

giucosides in aqueous solutions by means of the luminescence method) 

Yu. A> Vladimirov, Moscow (systematic study of luminescence gpectras of 

afterglow spectra, and afterglow excitation spectra of a 

acids and proteins }; s. V. Konev and I. I- Kozulin, Mosc 
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protein determination in milk by comparing the protein fluorescence 
intensity in the milk with the fluorescence of standards); Vo V- 
Gruzinskiy, G. I. Margaylik, and A. V. Yermolovich, Minsk (determination 
of the vitality of the seeds of tree species by the luminescence method. 
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AUTHORS : Piskunov, A. K., Shigorin, D. N., BO04/BO007 
Smirnova, V. I., Stepanov, B. Ie 


rn _ 
TITLE: The Electron Paramagnetic Reccucace spesene of Some Chelate 
Compounds] of Copper 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 6, pp 1284 - 1287 
(USSR) 


ABSTRACT: The authors investigated the e.p.r. spectra of the chelate 
compounds of copper with various azoecompounds as well as with 
the enol-form of acetylacetone and acetoacetic ester. Measure- 
ment of the magnetic moments showed that copper forge the compound f 
with two valence electrons. If the initial state of the Cu- 
atom is d’sp, it must have an unpaired electron. AB, CcG-+» 
copper forms four equivalent bonds with acetylacetonate, it 
is presumed to enter into direct interaction with the %-elec- 
trons of the entire system. An investigation was carried out 
with the purpose of finding out whether the unpaired electron 
of the metal remains localized on the Cu-atom or whether it is 
delocalized in the molecule. Table 1 gives the experimental 
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for 9370 mo, the g-factors, and the magnetic moments. In the 
acetylacetonate of Cu AH decreases considerably when sub- 
stituents (OeC-CR or Cl) are introduced. In the azo-compounds 
of copper, which are still richer in %-electrons, AH becomes 
still more contracted. Substitution by chlorine also causes 
contraction. The increase in f-electrons is found to lead to a 
contraction of the absorption line. Here, chlorine in ortho 
position exerts the atrongest influence. The authors arrive at 
the conclusion that the unpaired electron enters into inter- 
action with the t-electrons of the azo group, and by way of 
this group indirectly with the ®-electrons of the entire 
system. This interaction was confirmed by analysis of the 
e.p.r. spectra of the compounds dissolved in benzene, chloro- 
form, or dioxane (Fig 1). Their intensity depends on the nature 
and structure of the complex group. There are 1 figure, 

1 table, and 5 references, 2 of which are Soviet. 
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Bondint botue-2 celsalose and wostances associated with it in plant 
ee tae ; 3 , NTR: e 
tissue. Dow. «0 dd... 158 no.3:624-626 NU '60, (MIRA 13:12) 


1. Institut fizils, svadenii naulcs 3352 i Institut fisiko-organicheskoy 
simi Akaderii nw: 3952. 2. Atwdesztya nauk 35SR (for Stepanov). 
(Cellulose) 
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Oy i ; NAYDOVICH 
STEPANOV, Horis Ivanovich; YEL'YASHEVICH, Maus otv. rede3 ; 
A.N., red.3 BEIEN'KAYA, I.Ye., tekhn. red. 


[Fundamentals of the spectroscopy of negative luminous fluxes] 
Osnovy spektroskopii otritsatel'nykh svetovykh potokov. Minsk, 
Izd-vo Belgosuniv. im. V.I.lenina, 1961. 122 p. (MIRA 15:1) 

' Spectrum analysis) 
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1. Institut fiziki AN SSSR, 
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8/058/62/000/009/036/069 
? A006/A101 
AUTHORS : Khapalyuk, A, P,, Stepanov, B, I. 
TITLE: Conditions of generating radiations by a plane-parallel layer © 


PERIODICAL: Referativnyy zhurnal, Fizika, no, 9, 1962, 7, abstract 9Zh43 
("Izv, AN BSSR, Ser. fiz.-tekhn. n.", 1961, no. 4, 132 - 133) 


TEXT: The authors present and analyze formulae for the coefficient of Y 
‘transmission and reflection of electromagnetic waves by a plane-parallel layer 
with a negative absorption coefficient in a homogeneous medium and in two dis- 
Similar media. For the case of a homogeneous surrounding medium the. conditions 

of wave generation are as follows; F ; 


Kyl ef en : 
r= exp — , ——nl = are tg \ = fis, . 
A c Ned 


“where ris the Frer.. reflection coefficient on the "layer-medium" boundary; 
n and % are the real and imaginary parts of the complex refractory index of the 
plate; Ned is the index of medium refraction, A and v are the wavelength and 
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light frequency; s is an integral number. The authors note the sensitivity 
of the generation conditions in respect to the aforementioned second condition, 
since already a reduction of the layer thiclmess by 0.015 A causes not the ge- 
neration but the damping of the waves. 


N. Khizhnyak 


[Abstracter's note; Complete translation] 
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1. Institut fiziki AN BSSR. (Light) 
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Accumulation and emission of radia “+i 


Dokl. AN BSSR 5 no.12: 41-54 =D 


Z 42iki BSSR. 
1. Institut fiziki AN (Optics, Physical) 
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The author studies problems on the na é 
these'bands, and the causes of the Stokes losses. | 


' he ideas of the predissociation theory devel 
~ 33, 748 (1929); Phys. Rev-; 155 4551 (1930); J. Chem. Phys.,.15 3795 (1953)) 
(Izv. AN BSSR, no. 5s 65. (1954)) are used for solving the 

re accurate, but they: only-refer to 
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The quantum-mechanical theory Bf sila, B104/B206 


All other degrees of frecdom 
act’ as a heat accumulator; that jis that the potential functions of the 


upper and lower electron states aiffer only by the coordinates of the 
group A and that these potential func t ical for the coordinates | 


of the heat accumulator. degrees of } 
freedom no interaction takes place (z imation), the author finds 
that the intensity of t ‘discrete lines with the frequencies 


Bol + yo tw is proportional to the square of the transition matrix elements: 


| Dew = {Ys (x) Dot (x) dx[ [] yea) Ye @) dq) = 


=|Dral? (Po (g) For (QA. (2) 
YW, and Vo are the solutions for the Schroedinger equation of the electrons; 
olutions of the vibration equation for group A- Vihen 


Pate 2 
uf and ihe the s 
tw w 
& interaction between group A and the other degrees of 
functions are developed according to the 


considering 4 stron 
eigenfunctions of the zeroth approximation. With it, 


freedom, the vibrational eigen 
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